DOCUMENT- IDENTIFIER: JP 08117968 A 
TITLE: AUTOMATIC CASTING FINISHING DEVICE 



PUBN-DATE: May 14, 1996 
INVENTOR- INFORMATION : 

*™ M T7 COUNTRY 
NAME 

NOGAMI, HISATAKA 
SHIRAISHI, KOJI 
SHIRAIWA, SHINICHIRO 

AS S I GNEE - 1 NFORMAT I ON : 

~ ^ COUNTRY 
NAME 

NIPPON STEEL CORP 

NITTETSU PLANT DESIGNING CORP 

KK SEISAN GIJUTSU KENKYUSHO 

APPL-NO: JP06282955 

AP PL -DATE : October 21, 1994 

INT-CL (IPC) : B22 D 29/00 

ABSTRACT : 

PURPOSE- To make it possible to execute efficient hammering by vibratably supporting a 
work and to execute precision working, such as machining, of the work by holding the 
work in a rigid state by dividing a clamping handle to a stationary frame and moving 
frames and further, providing these frames with locking mechanisms. 

CONSTITUTION: The work A carried in by a work carrying-in and out device of this 
automatic casting finishing device 10 is clamped by the clamping hand 13 or a 
multipoint robot 12 and the locking mechanisms 41 are actuated to mount the work A to 
the front part of a driving arm 11 in a fixed state; thereafter, the work is subjected 
to prescribed boring in a working station 14. The work A is moved to a hammering 
station 16 after the end of this operation. In such a case, the operation of the 
locking mechanisms 41 is released and the moving frames 23 are mounted at the 
stationary frame 21 via vibration damping rubber so as to be made freely vibratable^ As 
a result, the secondary vibration is generated in addition to the direct vibration by 
hammering and the sand is effectively removed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the automatic cast finishing equipment which performs 
automatically eccrisis processing of the molding sand left behind to the interior etc., when 
manufacturing the product made from aluminum castings, such as the cylinder head of for example, the 
engine for automobiles, or a cylinder block, (only henceforth a work). 
[0002] 

[Description of the Prior Art] After removing outside mold since the works A, such as the cylinder head 
of the engine of an automobile or a cylinder block, are cast using the core 81 as shown in drawing 7 , a 
core 81 needs to remain inside, and after casting needs to remove this core 81 . As it extracted in the 
predetermined position of Work A, a hole 82 was opened and it was shown in drawing 8 , this work put 
Work A on the cradle 83, struck the blow seat 84 of Work A with the hammer 85, and by vibration, it 
broke down the core 81, and the lower part extracted it, and it had discharged it from the hole 82. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since a lot of dust generated the aforementioned 
work, it examined that automating the work used the multi-indirect robot which is demanded and is 
widely used for this application in automatic-welding work etc. from the former. Although there are a 
method of conveying a work by conveyer etc. and working by carrying a hammer, an air nozzle, etc. in a 
multi -indirect robot like welding operation, and a method of conveying a work by the multi-indirect 
robot and working by fixing a hammer etc. as a procedure in this case Although it needs special 
equipment in changing the posture of a work, if a work is conveyed by conveyer etc., when a work is 
conveyed using a multi-indirect robot, there is an advantage that the posture is freely changeable. 
However, since the work which the multi-indirect robot is grasping is struck by the direct hammer, a 
direct shock gets across to a multi -indirect robot, and there is a problem of becoming causes, such as 
failure, for a multi -indirect robot. Moreover, it is inconvenient, when it will extract, and a processing 
position will not be correctly decided at the time of processing of a hole etc. but it will perform other 
exact positioning shortly, although a shock is eased, if a multi-indirect robot is made to grasp a work 
through a buffer member, that by which this invention was made in view of this situation — it is -- a 
work » direct — a multi -indirect robot - grasping — the posture ~ free ~ changing - a hole — it aims at 
offering dawn machining and the automatic cast finishing equipment which can do hammering freely 
[0004] 

[Means for Solving the Problem] The automatic cast finishing equipment according to claim 1 in 
alignment with the aforementioned purpose In the automatic cast finishing equipment which conveys the 
work grasped by the aforementioned grasping hand to two or more processing stations using the multi- 
indirect robot which equipped the point section of a drive arm with the grasping hand, and performs 
finishing processing The aforementioned grasping hand has the fixed frame directly connected with the 
aforementioned drive arm, the movable frame equipped with the clamp mechanism which is connected 
with this fixed frame through a vibrationproofing member, and fixes the aforementioned work, and the 
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lock mechanism which fixes this movable frame to the aforementioned fixed frame. Moreover, 
automatic cast finishing equipment according to claim 2 is attached removable [ the aforementioned 
grasping hand ] on the aforementioned drive arm in automatic cast finishing equipment according to 
claim 1. In automatic cast finishing equipment according to claim 1 or 2, automatic cast finishing 
equipment according to claim 3 has the hammering station which equipped the aforementioned 
processing station with the blow hammer, and where the aforementioned work is supported with the 
aforementioned multi-indirect robot, it is performing **** by the blow of this work. And in automatic 
cast finishing equipment given in any 1 term of claims 1-3, automatic cast finishing equipment 
according to claim 4 has an air blow station in the aforementioned processing station, and where the 
aforementioned work is supported with the aforementioned multi-indirect robot, it is performing the 
inside blow of this work to it 
[0005] 

[Function] In automatic cast finishing equipment according to claim 1 to 4, the grasping hand attached 
in a multi -indirect robot's drive arm has the fixed frame directly attached in a drive arm, and a movable 
frame, these are connected by the vibrationproofing member, and the clamp mechanism which fixes a 
work is prepared in the aforementioned movable frame. Therefore, since the direct vibration from a 
work does not get across to a fixed frame when a work is grasped on a movable frame using a clamp 
mechanism and hammering is performed, the injury by vibration of a multi-indirect robot can be 
prevented. And since the lock mechanism which fixes a movable frame to a fixed frame further is 
established, when operating this, the work attached in the movable: frame will be in a fixed state, and can 
perform drilling processing to the work in other stations etc. Especially, since the grasping hand is 
attached in the drive arm free [ attachment and detachment ] in automatic cast finishing equipment 
according to claim 2, in being required, it removes simply, and another grasping hand can be attached in 
a drive arm, another work can be done, and a multi-indirect robot's versatility improves by this. In 
automatic cast finishing equipment according to claim 3, since it has the hammering station which 
equipped the processing station with the blow hammer, it is in the state which grasped the work by the 
multi-indirect robot and was maintained at the fixed posture, and hammering of the predetermined 
position of a work can be carried out with a blow hammer, and **** from a work becomes possible 
more efficiently by this. In automatic cast finishing equipment according to claim 4, since the processing 
station is equipped with the air blow station, it can work by keeping a work the most efficient into the 
posture in which **** is possible to the air nozzle turned in the predetermined direction using the multi- 
indirect robot. 
[0006] 

[Example] Then, referring to the appended drawing, it explains per [ which materialized this invention ] 
example, and an understanding of this invention is presented. For this plan and drawing 3 , the 
decomposition perspective diagram of a grasping hand and drawing 4 are [ the side elevation and 
drawing 2 which show the work situation of the automatic cast finishing equipment which drawing 1 
requires for one example of this invention here / this side elevation and drawing 6 of this plan and 
drawing 5 ] the fragmentary sectional views of a grasping hand. 

[0007] The automatic cast finishing equipment 10 which applies to one example of this invention as 
shown in drawing 1 and drawing 2 has the multi-indirect robot 12 having the drive arm 1 1, the grasping 
hand 13 attached in the point section of the drive arm 1 1, the processing station 14 which performs 
drilling of a work, the hammering station 16 equipped with the blow hammer 15, the air blow station 18 
equipped with the air nozzle 17 placed in a fixed position, and the ******** conveyer 19 that conveys 
the discharged sand. Hereafter, these are explained in detail. . 

[0008] The aforementioned multi-indirect robot 12 is motorised type 6 **** indirect robot used in 
welding or paint work, and can convey the grasped work A now with arbitrary postures in the arbitrary 
positions in the operating range by doing teaching work beforehand. 
[0009] the fixed frame 21 directly attached in the point section of the drive arm 1 1 as the 
aforementioned grasping hand 13 is shown in drawing 3 - drawing 5 , and the fixed frame 21 four 
vibrationproofing ~ it has the movable frame 23 attached by moreover having some crevices, and the 
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clamp mechanism 24 attached in the front face of the movable frame 23 through the rubber vibration 
insulator 22 which is an example of a member The aforementioned fixed frame 21 has the square board 
25 with which the corner was lacked, and the rubber vibration insulator 22 is attached in the corner of 
this board 25 through the support plate 27. The piece 28 of a guide was formed in the corner of a rubber 
vibration insulator 22, and the bolt 29 has projected to this piece 28 of a guide. 

[0010] The aforementioned movable frame 23 has the anchoring seat 3 1 which the aforementioned bolt 
29 inserts in inside 4 corner of the square frame 30. and the presser-foot implement 35 which moves by 
the guide 32 with a stopper of the shape of L character used as a pair and the air cylinder 34 which 
serves as attachment ****** at the supporter material 33, the springs 36 and 37 which press the both 
sides of the presser-foot implement 35, and the clamp mechanism 24 equipped with these anchoring 
seats 38 are formed in the front face By this, while being able to grasp Work A firmly, even if a shock 
etc. starts Work A, the clamp mechanism 24 loosens easily and Work A falls. And it has the structure of 
pressing down while contracting springs 36 and 37, when an air cylinder 34 is contracted, retreating 
metallic ornaments 35, and solving the clamp of Work A. In addition, the piece of contact by which the 
piece of work contact by which 39 is attached in the guide 32 with a stopper is attached in 40 by the 
presser-foot implement 35 is shown. 

[001 1] And four lock mechanisms 41 which fix the movable frame 23 on the fixed frame 21 are formed 
in the aforementioned fixed frame 21 and the movable frame 23 . The cone-like wedge 43 attached in the 
rod point section of an air cylinder 42 and an air cylinder 42 as this lock mechanism 41 is shown in 
drawing 6 , Although it is separated from the movable frame 23* and the fixed frame 21 where it has the 
reverse truncated-cone-like hollows 44 and 45 currently formed in the movable frame 23 and the fixed 
frame 21 and an air cylinder 42 is lengthened By contracting an air cylinder 42, a wedge 43 inserts in the 
reverse truncated-cone-like hollows 44 and 45, and carries out press' fixation of the movable frame 23 at 
the fixed frame 21. In addition, 44a shows a protection-against^dust rubber sheet. 
[0012] the work A which the electric drill was formed in the aforementioned processing station 14, and 
was conveyed by the multi -indirect robot 12 in the predetermined position ~ sand omission « a hole is 
opened Moreover, the blow hammer 15 is formed in the aforementioned hammering station 16, it 
reciprocates in the drive cylinder 46, the predetermined position of Work A is struck, a core is 
decomposed, and it discharges as sand. The air nozzle 17 connected to the high-pressure air supply turns 
[ station / air blow / 18 / aforementioned ] to the fixed direction, it is arranged, air is sprayed on the work 
A conveyed by the multi -indirect robot 12 from a predetermined portion, and the sand adhering to the 
interior is removed. And the sand removed by the aforementioned hammering and the air blow is 
discharged outside by lower ******** conveyer 19. 

[0013] Therefore, in automatic cast finishing equipment 10, after holding the work A carried in by work 
taking-out close equipment 47 by the multi-indirect robot's 12 grasping hand 13, operating the lock 
mechanism 41 and attaching Work A in the point section of the. drive arm 1 1 in the state of fixation, 
drilling processing predetermined at the processing station 14 is performed. In this case, a cutter will dig 
a hole to the position of Work A by controlling the posture and position of Work A by fixation by the 
multi -indirect robot 12. ■ -.- • 

[0014] After the aforementioned work is completed, Work A is moved to the hammering station 16. In 
this case, the operation of the lock mechanism 41 is dispelled, - and the movable frame 23 is attached in 
the fixed frame 21 through a rubber vibration insulator 22, and enables it to vibrate freely. By this, the 
secondary vibration other than the direct vibration by hammering is generated, and sand can be removed 
efficiently. And since the vibration by hammering cannot get across to the fixed frame 21 easily, the life 
of the multi-indirect robot 12 containing the drive arm 1 1 can be developed. 
[0015] The aforementioned blow hammer 15 strikes a predetermined position, internal sand is 
discharged, and it discharges outside by******** conveyer 19. Then, Work A is further moved to the 
air blow station 18, and the sand which performs the air blow inside work A and adheres is removed. A 
core is removed by abbreviation completeness by this. In this case, the lock mechanism 41 may be 
dispelled, an air blow may be performed, and the ****** air blow which the lock mechanism 41 was 
operated and fixed Work A rigid may be performed. 
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[0016] In the aforementioned example, although worked using one multi -indirect robot, you may work 
using two or more multi-indirect robots. Moreover, at a processing station, you may perform processing 
processing, preparing another support means and supporting a work by these support means. 
[0017] 

[Effect of the Invention] Since automatic cast finishing equipment according to claim 1 to 4 divided the 
grasping hand into the fixed frame and the movable frame and is further equipped with the lock 
mechanism, it can support a work possible [ vibration ], can perform efficient hammering, and also can 
be held in the state of **, and can perform precision processing of machining of a work etc. In this case, 
since the multi -indirect robot is made to grasp a work, the operation and a position can be made to 
correspond freely to the work of varieties, or processing, and it excels in versatility. 



[Translation done.] 
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